Baller-Gerold syndrome is a rare autosomal recessive disorder characterized by premature fusion of the cranial sutures and malformation of the upper limb extremities at birth. Although the pathogenesis of Baller-Gerold Syndrome is not fully understood, it is mainly caused by mutations in the RecQ like helicase 4 (RECQL4) gene located on chromosome 8q24.3, which encodes the RECQL4 protein involved in normal DNA replication and repair. This study reports the case of a female premature infant with craniosynostosis of bilateral coronal sutures, resulting in a dysmorphic face and hypoplastic thumbs on both hands at birth, which are consistent with the core characteristics of Baller-Gerold syndrome. Diagnostic whole exome sequencing of the patient revealed a homozygous deletion from exon 13 to 18 in the RECQL4 gene. To the best of my knowledge, this is the first reported case of Baller-Gerold syndrome with RECQL4 gene mutation confirmed by diagnostic whole exome sequencing in Korea.
INTRODUCTION
Baller-Gerold syndrome (BGS) is a rare genetic disorder, also referred to as craniosynostosis-radial aplasia syndrome, which was first described independently by Baller 1) in 1950 and Gerold 2) in 1959. It is characterized by craniosynostosis, particularly of the coronal sutures, a dysmorphic face, such as a prominent forehead, ocular proptosis, hypertelorism, and a small mouth, and limb abnormalities, especially in the upper extremities, including missing fingers and malformed or absent thumbs 3, 4) . In addition to phenotypic variability, addi tional features presented in BGS include failure to thrive, developmental delay, and systemic anomalies such as congenital heart disease (ventricular septal defect and patent ductus arteriosus), renal agenesis, an imperforate anus, and nervous system abnormalities (agenesis of the corpus callosum, or seizure disorders) 5) . The pattern of inheritance in BGS is thought to be autosomal recessive, and the condition is mainly caused by mutations in the RecQ like helicase 4 (RECQL4) gene located on chromosome 8q24.3, which encodes RecQ helicases 6) . Here, I report the first Korean case of a premature infant diagnosed as BGS with craniosynostosis of the coronal sutures, thumb hypoplasia of both hands, and a mutation in the RECQL4 gene confirmed by diagnostic whole exome sequencing (WES).
CASE REPORT
A floating thumb on the right hand, and a malformed thumb with a tight web space between the thumb and index finger on the left hand ( Figure 1 ). The limited movement of both elbows, which were not fully extended (130°) was also observed.
Initial blood test results were non-specific. The initial infantogram showed a mild diffuse haziness with interstitial opacities, air bronchograms on both lung fields, and the dislocated joint of both (80% to 90%) at 1 hour after birth, which was dia gnosed as mild respiratory distress syndrome (RDS) based on the findings of the initial chest X-ray. On the 5th day after birth, she had no limitation of movement in both elbows, which were fully extended, and the infantogram showed the spontaneous reduction of her dislocated elbow joints. Following the improve ment in RDS, she was weaned from CPAP on the 5th day and achieved full enteral feeding on the 9th day after admission. At 37 weeks of corrected gestational age, her clinical condition was stable with normal growth velocity and she was weaned from the incubator. She was discharged from the neonatal intensive care unit at 41 days after birth without oxygen supplementation and the need for a gastric nutrition tube. The defect of pre-axial upper extremities is another major feature of BGS, which has been observed in previous patients.
The patient in this case had hypoplastic thumbs on both hands (type II for the left thumb and type IV for the right thumb). The absence or hypoplasia of thumbs is the most common deformity in BGS; it occurs in 95% of patients, followed by the absence or hypoplasia of radii in 77% of patients. The defects of upper extremities (excluding the pre-axial portion) include anomalies of the phalanges of fingers and metacarpal bones in 95% of cases, a short or curved ulnar in 82% of cases, and fused or absent carpal bones in 27% of cases 5) . . RAPADILINO syndrome is characterized by radial ray defects, patellae hypoplasia or aplasia, a cleft or highly arched palate, diarrhea, dislocated joints, a small size, limb malformation, a slender nose, and normal intelligence 14) . however, many patients with aplastic or hypoplastic thumbs can grasp objects without orthopedic surgery 15) . 
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